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TECHNICAL NOTES
Treatment of infrarenal aortic aneurysm by
minimally invasive retroperitoneal approach:
Use of a video-assisted technique
Alain Cardon, MD, Stephane Brenugat, MD, Francois Jan, MD, and Yvon Kerdiles, MD, Rennes, France
We propose a technique for treating abdominal aortic aneurysm in which first a minilaparotomy (retroperitoneal) is
performed to make a conventional arterial dissection; then, video assistance is used to control the left lumbar arteries and
to make the aortic anastomosis. This technique can be performed with no significant laparoscopic capability.The patient
was installed in a 20-degree right lateral decubitus. A transverse left 8- to 10-cm abdominal incision was made, followed
by separation of the muscular structures. Retroperitoneal control of the proximal aortic neck and of both common iliac
arteries was obtained by digital and instrumental dissection. A 30-degree laparoscope was then introduced through a 8-
to 12-mm trocar and provided the light and magnification that facilitated the dissection of the posterior wall of the aortic
neck and of the left flank of the aneurysm, looking for the lumbar arteries to be clipped. A suspended running suture to
make the aorto-prosthetic anastomosis was facilitated by the magnification of the camera, especially during the passage of
needles. Between March and September 2001, 32 patients fulfilled the anatomic conditions: an infrarenal aortic neck
length of 2 cm or more, absence of hypogastric artery aneurysm, and no need for inferior mesenteric artery reimplanta-
tion. In 30 patients, the surgery was performed by using the planned minimally invasive approach, and extension of the
incision was necessary in two patients. ( J Vasc Surg 2005;41:156-9.)Laparoscopic surgery for abdominal aortic aneurysm
(AAA) is evolving in two different directions: (1) the totally
laparoscopic technique,1 which has come up against two
problems: the control of the lumbar arteries and perform-
ing laparoscopic vascular anastomosis; and (2) video-
assisted surgery,2-8 with first a laparoscopic dissection
(often time-consuming), followed by a midline minilapa-
rotomy, allowing the anastomosis to be performed se-
curely.
We decided to perform the mini (7 to 10 cm) retroper-
itoneal incision first to dissect the aneurysm neck and the
iliac arteries by a conventional approach; second, video
assistance was used to control the left lumbar arteries and to
perform the anastomosis.
The aim of this study was to show the feasibility of this
technique and to report the first results.
OPERATIVE TECHNIQUE
We proposed our video-assisted technique to all pa-
tients referred to us with an AAA and presenting with the
following conditions (screened by computed tomography
scan and angiography): (1) an infrarenal aortic neck length
of 2 cm or more; (2) absence of a hypogastric artery
From the Vascular Unit, Hopital Sud.
Competition of interest: none.
Reprint requests: Alain Cardon, MD, Vascular Unit, Hôpital Sud, Bd de
bulgarie, 35700 Rennes, France (e-mail: alain.cardon@chu-rennes.fr).
0741-5214/$30.00
Copyright © 2005 by The Society for Vascular Surgery.
doi:10.1016/j.jvs.2004.09.034
156aneurysm and no need for reconstruction of the right iliac
artery bifurcation; (3) absence of any previous left retroper-
itoneal surgical procedures; and (4) no need for inferior
mesenteric artery reimplantation (patent bilateral hypogas-
tric arteries, no large inferior mesenteric artery).
The aortic procedure performed with video assistance
was the same as it would have been with a conventional
approach.
Technique. The patient was positioned on a 20-
degree right lateral decubitus; the pelvis remained horizon-
tal, allowing access to the groin (Fig 1). The left arm stayed
along the length of the body but slightly separated from it.
The tip of the left 11th rib was included in the operative
field in case of extension of the abdominal opening.
An 8- to 10-cm abdominal incision was made 1 cm
above the umbilicus at the external edge of the left rectus
muscle toward the left 11th rib. The incision level varied
according to the proximal aortic neck length. If the latter
was short or if an aortobifemoral bypass was scheduled, the
incision was placed higher, making direct access to the
aortic neck possible, close to the renal arteries but prevent-
ing the possibility of performing distal anastomosis on the
iliac arteries. On the other hand, a paraumbilical incision
made good access to the aortic bifurcation possible, with
then the possibility of performing iliac anastomosis, but this
was only considered in cases in which the proximal aortic
neck was long.
No division but just muscular retraction was performed
along the direction of the muscular fibers. By means of the
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neck and both common iliac arteries was obtained rapidly
by digital and classic instrumental dissection. The anterior
part of the aneurysm was dissected first, and the inferior
mesenteric artery was divided between two clips. After this
maneuver, the peritoneum and its content fell onto the
right side, making possible dissection of the left iliac artery
bifurcation, the first centimeter of the right iliac artery (but
we cannot dissect the right iliac bifurcation), and the right
wall of the neck of the aneurysm.
A 30-degree laparoscope was then introduced through
a 8- to 12-mm trocar placed between the minilaparotomy
and the left inguinal ligament. The light and magnification
provided by the laparoscope facilitated the dissection of the
posterior wall of the aortic neck and the left aspect of the
aneurysm, looking for left lumbar arteries to be clipped. It
was impossible to dissect and clip the right lumbar arteries
during this surgical period. The dissection was performed
by means of the laparoscope or direct vision.
An intravenous injection of heparin (50 IU/kg) was
administered, and aortic clamping was performed with a
clamp introduced through a small incisionmade at the level of
the 11th rib. Temporary occlusion of both iliac arteries was
made either by two releasable clamps (“bulldogs”) or by one
releasable clampon the left iliac artery; the right iliac arterywas
intraluminally controlled with a Foley catheter. Light traction
on this catheter made it possible to expose the aortic bifurca-
tion toward the surgeon. A longitudinal aortotomy was per-
formed andmade possible easy control of the remaining right
lumbar arteries, which were in front of the incision. A com-
plete transection of the aortic neck was then performed under
video control, allowing a view of the posterior wall and thus
avoiding the risk of lumbar vein injury.
The anastomosis was performed safely under the ab-
dominal wall by using conventional instruments with, al-
ternatively, video and direct visual control of the suture. A
suspended running suture was facilitated by the magnifica-
tion of the camera, especially during the passage of needles
(Fig 2). In cases of aortoaortic tube graft, the same tech-
nique was used to perform the distal prosthetic-aortic anas-
tomosis. If an aortobiliac bypass was implanted, there was
no problem for the left iliac anastomosis until the bifurca-
tion, but the right iliac anastomosis was only performed on
the first 3 cm of the artery. If it was necessary to perform the
anastomosis on the right iliac bifurcation, we used a retro-
peritoneal mini-incision at the external edge of the right
rectus muscle (5 cm). If an aortobifemoral bypass graft was
implanted, both common iliac arteries were ligated or
mechanically stapled. Wound closure was performed by
using suction drainage. If we had some problems, the
incision was extended to the umbilicus with section of the
rectus muscle and to the left 11th rib like the classic
retroperitoneal approach (Fig 1).
CLINICAL EXPERIENCE
BetweenMarch 2000 and September 2001, 32 patients
presenting with an AAA (with 10 associated iliac lesions)
were hospitalized in our department who fulfilled the afore-mentioned conditions. Mean weight was 73 kg (range, 52
to 98 kg), and mean height was 169 cm (35% were obese,
body mass index 25.
In 30 of the 32 patients (94%), the surgery was per-
formed with the planned minimally invasive approach. Ex-
tension of the incision was necessary in two patients (6%)
because of a rupture of the proximal anastomosis per-
formed on an endarterectomized aorta (one patient) and
for a suprarenal aortic cross clamping in a patient presenting
with a highly pathologic aortic neck.
Twenty-one aortoaortic tubes (65%), 7 aortobifemoral
grafts, and 4 aortobi-iliac grafts were performed with 8
aortic endarterectomies. Mean operative and clamping
times were 148 minutes (range, 90 to 260 minutes) and 66
minutes (range, 30 to 135 minutes), respectively; there was
no difference between tube and bifurcated grafts (178 vs
162 minutes for the operative time and 83 vs 58 minutes
for the clamping time). The temperature after the opera-
tion was 35°C (range, 33.5°C to 36.5°C) with a mean
decrease of 1.8°C.
All patients except one were able to stroll postoperative
on day 3 (mean, 3.7 days [range, 3 to 21 days]). Mean scar
length was 8.9 cm. Preoperative and postoperative (on day
3) functional ventilatory explorations were performed in
each patient, and no modifications were noted.
One patient (3%) died of a myocardial infarction 6
hours after surgery. Three patients (9%) have had a compli-
cation: one patient (3%) had an early repeat operation for a
retroperitoneal hematoma, one had a partial ureteral sec-
tion (treated by double J catheter), and one had a myocar-
dial infarct.
DISCUSSION
Laparoscopic dissection does not show any major tech-
nical difficulties, but it increases the duration of the opera-
tion. Furthermore, performing the anastomosis laparo-
scopically and controlling the bleeding from lumbar
arteries are difficult and require considerable technical
training. Several surgical teams who initially described the
use of a totally laparoscopic technique have now evolved
toward a video-assisted technique,2,4,6 and others have
moved from a video-assisted technique toward the use of a
Fig 1. Position of incision and trocard.minilaparotomy without video assistance.3,5
Insta
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duration of the operation, comparedwith laparoscopic dissec-
tion.2-9 This decrease in operative time allows limiting both
the risk of infection and the patient’s drop in temperature. The
absence of muscular section decreases postoperative pain, and
consequently there was no impairment to the postoperative
functional respiratory test results.
Retroperitoneal minilaparotomy avoids the usual com-
plications of large transperitoneal incisions such as postop-
erative pain and evisceration.10 Unlike the median mini-
laparotomies, this technique makes it possible to reduce
postoperative ileus and the risk of small bowel mechanical
obstruction and incisional hernia.11
Video assistance has several advantages. First, it facili-
tates the dissection of the infrarenal aortic neck and the
control of the lumbar arteries. Second, no specific training
is necessary, the anastomosis is performed with conven-
tional instruments, and the anastomosis is safe. Unlike
totally laparoscopic techniques, operative and clamping
times associated with this technique are comparable to
those of conventional surgery.Moreover, the surgical treat-
ment of an AAA remains the same as in conventional
surgery: endoaneurysmorrhaphy and graft replacement. Al-
Fig 2.though Shah et al12 showed that AAA exclusion decreasedthe postoperative complication rate (with less loss of
blood), Darling et al13 showed that this technique was not
definitive, and repeat operations were sometimes necessary,
disadvantaged by a mortality rate higher than that of en-
doaneurysmorrhaphy.
Because of the little incision and normal duration of the
intervention, the decrease in the temperature was weak, or
Frank et al14 showed that hypothermia is associated with
myocardial ischemia, angina, and blood pressure 80 mm
Hg during the early postoperative period.
Surgical AAA treatment by using a video-assisted ret-
roperitoneal minilaparotomy is a reliable technique that can
be performed with no significant laparoscopic capability.
The lighting and magnification provided by the laparo-
scope ensure safety and comfort when performing the
dissection and the suture of the aorta. The decreased ag-
gressiveness of this technique allows us to propose it to
patients with a high operative risk.
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